The aim of the study was to determine the influence of parity and litter size on dairy traits in Istrian ewes. The following traits were analysed: lactation milk yield, daily milk yield, fat yield, fat content, protein yield, protein content, lactose yield, and lactose content. Lactation records (n = 6,481) collected on 2,786 ewes were analyzed using a statistical model adjusted for unbalanced data structure accounting for all the available sources of phenotypic variability. Parity had a statistically significant effect on all the investigated traits (P<0.01, P<0.001). Lactation milk yield, daily milk yield, protein yield, and lactose yield peaked in 3 rd , fat yield, fat content, and protein content in 4 th , and lactose content in 2 nd lactation. Litter size had a significant effect on all the investigated traits (P<0.01, P<0.001) except the fat content (P<0.05). Multiple litters led to higher yields of milk and all the examined dry matter components. The results of the study should contribute to better understanding of the phenotypic variability of some economically very important dairy traits in ewes.
INTRODUCTION
Sheep are generally known as producers of relatively small amounts of milk that is very rich in dry matter (Selvaggi et al., 2014) . Dairy orientated sheep farming is the most prevalent in Mediterranean "basin" where variety of traditional cheeses are produced and offered on domestic and foreign market. In addition to its economic importance, dairy sheep farming in marginal rural areas has some other positive implications such as preventing depopulation and maintenance of natural wild pastures (fire fighting role). Croatia, and particularly its coastal area, has a long tradition of sheep farming and production of sheep cheese (Mioč et al., 2007) . Breed choice in dairy sheep farming in Mediterranean basin (with prevalence of semi-extensive systems) is very challenging task due to cost-benefit issues. Accounting for the fact that highly productive dairy sheep breeds have relatively small adaptability, many breeders prefer indigenous breeds well known for their resistance and production in harsh conditions (limited forage resources in droughty seasons, hiking on the rocky grounds, etc.). Istrian sheep have lived for centuries in Istrian peninsula in semi-arid climate conditions with long, dry, hot summers, and mild winters. However, the year 1771 is considered as the official beginning of the formation of the breed which started with systematic introduction of rams of several foreign breeds (Gentile di Puglia, Bergamo, Southdown, Merinolandschaf and Merino) that were methodically mated to autochthonous Istrian ewes (Putinja, 2005) .
Nowadays, the breed counts a total of 1,245 animals that are all under the national breeding program (Mioč et al., 2011) . Seasonality of oestrus activity and consequently seasonality of dairy production of Istrian ewes is highly 
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RESULTS AND DISCUSSION
Cross classifications performed during the preliminary statistical analysis implied the impacts of parity and litter size on all the examined traits (Tables 1 and 2 ).
The determined lengths of suckling and milking period increased with the parity and the number of lambs born alive. The exceptions were the same lengths of milking period from parity four to parity six and shorter milking length in parity 7+ compared to the previous one.
Total milk yield and daily milk yield in milking phase of lactation period reached their peaks in the third parity In the phase of the preliminary analysis, the available sources of phenotypic variability were examined in detail in order to construct a reliable model for the inferential statistical analysis (Figure 1 ). By being aware that lactation yields as well as contents of dry matter components in milk (fat, protein and lactose) heavily depend on the stage of lactation, the intention was to "capture", and take into account this important source of phenotypic variability. In the lactation test-day statistical models you "capture" this source of variability by the covariate "days in milk", but in the whole-lactation models where phenotypic records are centred into one point, you
Original scientific paper DOI: /10.5513/JCEA01/20.2.2169 Kasap et al.: Impact of parity and litter size on dairy traits in Istrian ewes... Hatziminaoglou et al., 1990; Avondo and Lutri, 2004; Barać et al., 2012; Komprej et al., 2012; Koncagül et al., 2012; Vrdoljak et al., 2012; Sezenler et al., 2016) . However, reported yield peeks and magnitudes of the change in yield traits between parities are inconsistent among the studies which hampers very precise generalisation of the examined effect.
While trying to explain a significant effect of parity on dairy yield traits, authors usually emphasise increased development of rumen in later lactations which is usually directly accompanied with higher food intake and consequently higher milk production. The results pertaining to the effect of litter size are in line with numerous reports on this issue (Snowder and Glimp, 1991; Hassan, 1995; Özder et al., 2004; Pollott and Gootwine, 2004; Fuerst-Waltl et al., 2005; Reiad et al., 2010; Sezenler et al., 2016; Abecia and Palacios, 2017) .
By taking into account quantity and quality of data, complexity of the performed statistical analysis and high degree of equivalence with previous reports on these issues, it can be concluded that the obtained results 
